Chronic exposure to lead acetate affects the development of protein kinase C activity and the distribution of the PKCgamma isozyme in the rat hippocampus.
This study has examined the effect of chronic inorganic lead exposure on phospholipid-dependent protein kinase C (PKC) activity, and the distribution of its alpha (alpha), beta II (betaII), gamma (gamma), and zeta (zeta) isozymes in subcellular fractions of the developing rat hippocampus. Dams were exposed to either 0 or 1000 ppm lead acetate in their drinking water for one week and mated. Offspring were exposed to lead in utero, via lactation, and directly in the drinking water after weaning. The offspring were sacrificed at postnatal days 1 (P1), 8 (P8), 15 (P15), and 29 (P29). PKC activity was determined in the post-synaptosomal supernatant (PSS) and synaptosomal (P-2) membrane fractions by an in vitro assay using histone as the phosphate acceptor. The selected PKC isozymes were detected by immunoblotting techniques. In control animals, PKC activity (pmole/min/mg total protein) in both subcellular fractions substantially increased between P1 and P8. In chronically exposed rats exhibiting clinically relevant blood lead concentrations, this marked increase in PKC activity on P8 was significantly attenuated in both subcellular fractions. On this postnatal day, the amount of immunodetectable PKC gamma was significantly higher in the synaptosomal membrane fraction of lead-exposed rats. Other isozymes were unaffected. These results imply that in lead-exposed animals the PKC gamma isozyme was inactive even though it was associated with the membrane. These results also suggest that prolonged exposure to the heavy metal attenuated PKC activity at an important developmental time to potentially adversely affect normal hippocampal function.